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From: Joe DiNardo <jmjdinardo@aol.com>
Sent: Sunday, November 26, 2017 6:47 AM
To: IEM Committee; County Clerk
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Tsui_et_al._2014b.pdf

Aloha Chair and Maui County Council,

Mahalo Nui Loa for inviting us to provide testimony before your committee. It was an honor and privilege.

We are submitting the attached studies to you, as requested by the Infrastructure and Environmental Management
committee after our presentations on Oxybenzone and Octinoxate's effects on marine life and human health. After
reviewing the attached studies, we are confident that you will all feel comfortable with your vote to support the legislation
to ban the sale of SPF Sunscreen products containing Oxybenzone and/or Octinoxate.

Mahalo,
Craig Downs — Executive Director — Haereticus Environmental Laboratory

Joe DiNardo — Retired Personal Care Industry Toxicologist & Formulator

Notes:
- Because of the size of the files there will be several Emails sent per topic; all will be numbered appropriately.

- The first Email on the topic will contain the main article (Dermatology Paper — Oxybenzone Review, Oxybenzone HEL
Monograph or Octinoxate HEL Monograph) and the references used to support the main article will be included.

- Chemical names used in the attached research papers may vary — please feel free to ask us to clarify any concerns you
may have associated with terminology:

1) Oxybenzone = Benzophenone-3 (BP-3) and metabolites maybe noted as Benzophenone-1 and 4-
Methylbenzophenone

2) Octinoxate = Ethylhexyl Methoxycinnamate (EHMC) = Octyl Methoxycinnamate (OMC)
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gan zlone, whereas coss-photoallergic reac-
tions may occur between both Phenergan
and Thorazine (41).

SULFANILAMIDE

This antibacterial agent can apparently
also produce both phototoxic and photo-
allergic reactions (42). The phototoxic re-
actions are also produced by systemic
administration of the drug. Window glass
usually protects the individual from such
phototoxic reactions. However, the topical
application of sulfanilamide preparations
may engender photoallergic contact sensitiv-
ity. Fortunately, topical sulfanilamide prepa-
rations are not commonly used at this time.
Other topically applied sulfonamide com-
pounds, such as sulfacetamide, sulfathiazole,
and sulfadiazine are apparently not photo-
sensitizers. Hypoglycemic sulfonamides
such as chloropropamide (Diabinese) and
tolbutamide (Orinase), thiazide diuretics,
such as chlorothiazide (Diuril) and hy-
drochlorothiazide (Esidrix, HydroDIURIL,
and Oretic), and quinethazone (Hydromox),
however, may produce phototoxic, photoal-
lergic, and cross-photosensitization reactions
when administered systemically (43).

o7

Sunscreen agents have become the most
common causative substances of photoaller-
gic contact dermatitis in the U.S (7). These
chemicals are also able to cause “regular” al-
lergic contact dermatitis without UV light
exposure. A list of the most commonly used
sunscreening agents is given in Table 23.6.
Many sunscreen lotions contain two or more
active ingredients to provide a broader spec-
trum of photoprotection. In addition, many
cosmetic products and moisturizing creams
incorporate a sunscreening agent.

BA)ANDITS ESTERS =

These chemicals are among the earliest
sunscreening agents and are still fairly
commonly used. They are primarily effec-

uve at plocking UVB light. Some persons
report a transient stinging or burning reac-
tion upon application, especially to sensi-
tive skin areas. This is much more common
than a true allergy but may lead the patient
to to believe that he is “allergic” to the
chemicals. A number of sunscreen lotions
are mistakenly marketed as being “hypoal-
lergenic” because they contain no PABA.

DeLeo et al. (7) found 3 of 187 patients
with allergic contact dermatitis to PABA or
octyldimethyl PABA (PABA-0), 3 with pho-
toallergic contact dermtitis to PABA, and 2
with combined photoallergic contact der-
matitis and allergic contact dermatitis, al-
most 4% of their patients tested and 22% of
the 37 positives with any positive reaction.
They also reported 3 of 11 patients tested
with pentil-dimethyl PABA had a reaction
of either allergic contact dermatitis, pho-
toallergic contact dermatitis, or both (7). In
contrast, 54 suspected photosensitive cases
were tested by Lenique et al. (44) in France
with no reaction to PABA, and only 1 to
PABA-0. However, seven were positive to
oxybenzone (see below).

Many patients with positive patch tests
to PABA may react due to cross-sensitivity
between other para-amino substances such
as para-phenylenediamine (PPDA) or ben-
zocaine. Theeuwes et al. (45) showed that
these reactions may not be clinically rele-
vant. Fifty-four of 74 patients with positive
reactions to a sunscreening agent (not pho-
toreaction) had no history of problems
from cosmetics or sunscreens. All 54 were
positive to either PABA or PABA-0. Also, 46
of 328 patients reactive to PPDA and 51 of
180 benzocaine allergic patients were posi-
tive to PABA or PABA-(.

Oxybenzone also known as benzo-
phenone-3 and Eusolex 4360 is the most fre-
quently  utilized benzophenone  in
sunscreens. It is also the most common sun-
screen agent to cause photoallergic contact
dermtitis. Of the 54 patients treated by
Lenique et al., 7 (13%) reacted to oxyben-
zone. There were three cases of pure photoal-
lergic contact dermatitis, two cases of allergic
contact dermatitis, and two cases with both.
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Percutaneous absorption of the sunscreen benzophenone-3
after repeated whole-body applications, with and without

ultraviolet irradiation
H. Gonzalez, A. Farbrot,* O. Larkd and A-M. Wennberg

DOl 10.1111/5.1365-2133.2005.07007.x

Department of Dermatology and Venereology and *Department of Clinical Chemistry/ Transfusion Medicine, Sahlgrenska University Hospital,
Grina Straket 16, S-413 45 Giteborg, Sweden

Summary

Background Benzophenone-3 (BZ-3; 2-hydroxy-4-methoxybenzophenone, oxyben-
zone) is commonly used to absorb ultraviolet (UV) radiation. BZ-3 penetrates
the skin and can be found in the urine. The amount varies between 0-4% and
2%. This seems to be the main metabolic pathway in rats.

Correspondence
H. Gonzalez.
E-mail: helena.gonzalez(@vgregion.se

Accepted for publication

Objectives To investigate the total amount of BZ-3 excreted in the urine afier
27 July 2005

repeated topical whole-body applications of a sunscreen and to see if UV radi-

Key words: ation has any effect on the amount excreted.

benzophenone-3, penctration, sunscreen, ultraviolet — Methods Twenty-five volunteers applied a commercially available sunscreen con-
taining 4% BZ-3 morning and night for 5 days. Their urine was measured during
those 5 days and during a further 5 days after the last application. They were
divided into groups A (unirradiated) and B. Group B received UV radiation
according to skin type: UVA between 400 and 707 J cm™%, and UVB between

0-46 and 2:0 J cm™*. BZ-3 in urine was analysed with a high-performance liquid

Conflicts of interest:
None declared.

chromatography method.

Results The volunteers excreted 1:2-8:7% (mean 3-7%) of the total amount of
BZ-3 applied. There was no significant difference between the two groups
(P < 0:99, t-test).

Conclusions We show that a large amount of BZ-3 is absorbed. BZ-3 is accumu-
lated in the body as the volunteers excreted BZ-3 5 days after the last application.

Sunscreens have been used for many years to protect against
the adverse effects of ultraviolet (UV) radiation such as photo-
ageing, erythema, and possibly skin cancer. It is mainly UVB
that is responsible for erythema and sunburn. The first com-
mercial sunscreens appeared in the 1920s." Initially sunscreens
were designed to protect against erythema but, during the last
decade, sunscreens have also been used for protection against
photoageing, photosensitivity, skin cancer and damage from
free radicals.”® Sunscreens are often applied to large areas of
the body. It is recommended to apply them frequently and to
reapply them after contact with water, and hence large
amounts of sunscreens are used. Sunscreens are sometimes
incorporated in everyday products, e.g. moisturizers and hair
products; thus consumers use sunscreens without being aware
of it. Systemic absorption is a factor to consider, as the use of
sunscreens is widespread. Benzophenone-3 (BZ-3; 2-hydroxy-
4-methoxybenzophenone, oxybenzone) is a popular compo-
nent in sunscreens as it blocks both UVA and UVB. Previous
studies of the in vivo absorption show that BZ-3 is absorbed by
the skin and excreted in the urine. The amount varies between

© 2005 British Association of Dermatologists  British Journal of Dermatology 2006 154, pp337-340

0:4% and 2%."® In our previous study we showed that BZ-3
can be found in the urine up to 48 h after one single applica-
tion of sunscreen.” The aim of the present study was to
investigate the systemic absorption after several applications of
sunscreen and to measure the excretion of BZ-3 in urine.® We
also wanted to investigate whether there was a difference in

the absorption depending on exposure to UV radiation.

Materials and methods

Twenty-five volunteers (16 women and nine men; mean age
27 years, range 22—42) participated in the study. They were
instructed to use no medications and to avoid sunbathing.
They were randomly divided into two groups, A and B.
Height and weight were measured. Their body surface area
(BSA) was calculated with the DuBois formula: BSA =
0-007184 X [height (cm)]”7*® x [weight (kg)]”***. The sun-
screen used was a commercially available sunscreen, sun pro-
tection factor 14, containing 4% BZ-3. The sunscreen also
contained the active compounds ethylhexyl methoxycinnamate
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